Chart S1. Enantiopure and racemic H2(ONNOR) proligands: R=t-Bu, 19a Br, 19b Me, 19c Cm 19d , Ad and SiPh3 (this work). Synthesis of (±)-H 2 (ONNO Ad ). The racemic ligand was prepared and purified in an analogous manner to (±)-H 2 (ONNO tBu ) 19a from (±)-1,2-diaminocyclohexane (0.055 g, 0.48 mmol) and 3-adamantan-1-yl-5-tert-butyl-2-hydroxybenzaldehyde (0.300 g, 9.6 mmol) (yield: 0.210 g, 62%). The compound has an NMR signature similar to that of (R,R)-(ONNO Ad )H 2 . Anal. calcd (found) for C 48 H 66 N 2 O 2 : C 82.00 (82.20), H 9.68 (9.53), N 3.98 (3.00).
Synthesis of (R,R)-H 2 (ONNO SiPh3
. This was synthesized in a manner analogous to (R,R)-H 2 (ONNO Ad ) from (R,R)-1,2-diammoniumcyclohexane mono-(+)-tartrate (0.044 g, 0.16 mmol) and 3-triphenylsilyl-5-methyl-2-hydroxybenzaldehyde (0.130 g, 0.33 mmol) and isolated as a yellow solid (yield: 0.126 g, 88%). 1 
Synthesis of (R,R)-(ONNO Me )InCl (R,R)-2.
Complex (R,R)-2 was prepared and purified in an analogous manner to (R,R)-1 from (R,R)-H 2 (ONNO Me ) (0.400 g, 0.86 mmol) as a yellow solid (yield: 0.432 g, 82%). X-ray quality crystals were grown by slow evaporation in acetonitrile. 1 
Synthesis of (R,R)-(ONNO Ad )InCl (R,R)-3.
Complex (R,R)-3 was prepared and purified in an analogous manner (R,R)-1 from (R,R)-H 2 (ONNO Ad ) (0.103 g, 0.146 mmol) as a yellow solid (yield: 0.099g, 79%). 1 Synthesis of (±)-(ONNO Ad )InCl (±)-3. The racemic complex (±)-3 was prepared and purified in an analogous manner to (R,R)-1 from (±)-H 2 (ONNO Ad ) (0.060 g, 0.085 mmol) as a yellow solid (yield: 0.054 g, 74%). X-ray quality single crystals were obtained by crystalizing in diethyl ether for four days at -30 °C. The complex has an identical NMR signature to that of (R,R)-3. Anal. calcd (found) for C 48 H 64 ClInN 2 O 2 : C, 67.72(67.62); H, 7.58(7.44); N, 3.29(3.51). 
Synthesis of (R,R)-(ONNO

One-pot synthesis of (R,R)-[(ONNO Me )InOEt] 2 (R,R)-7 (Representative procedure).
A 20 mL scintillation vial was charged with the proligand (R,R)-H 2 (ONNO Me ) (0.100 g, 0.216 mmol), InCl 3 (0.048 g, 0.216 mmol), 3 mL toluene, and a magnetic stir bar. The mixture was stirred for 30 minutes and a suspension of 6 equiv. NaOEt (0.088 mg, 1.3 mmol) in 4 mL of toluene was added to the reaction. The mixture was allowed to stir at room temperature overnight, and filtered using glass filter paper. The solvent was removed under vacuum to yield a yellow solid (0.087 g, 65%). Salt metathesis of (R,R)-2 (0.110 g, 0.180 mmol), analogous to the synthesis of (R,R)-6 was also used in the synthesis of this complex (yield: 0.088 g, 78%). 1 
Synthesis of (R,R)-[(ONNO
Synthesis of (R,R)-[(ONN
Synthesis of potassium pyridin-2-ylmethoxide (KOCH 2 Pyr).
A 20 mL scintillation vial was charged with 2-pyridine methanol (0.629 g, 5.76 mmol), 7 mL of THF and a Teflon stir bar. In a separate 20 mL vial KOtBu (0.647 g, 5.76 mmol) was dissolved in 7 mL of THF. The KOtBu solution was added slowly to the stirring 2-pyridine methanol solution. After ~10 min of stirring, a light grey precipitate can be observed. The reaction was allowed to stir for 16 h. The reaction was allowed to settle, and the dark green solution was decanted to isolate a grey colored solid. This solid was repeatedly washed with hexanes, until the washings were colorless. Then the solid was dried in vacuo to give KOCH 2 Pyr a white powder (yield: 0.780 g, 92% 
Synthesis of (R,R)-[(ONNO tBu )InOCH 2 Pyr (R,R)-11.
Complex (R,R)-1 (0.124 g, 0.178 mmol) was dissolved in toluene (2 mL) and added to a slurry of potassium pyridin-2-ylmethoxide (0.027 g, 0.183 mmol) in toluene (2 mL). The mixture was stirred at room temperature for 16 h. The resulting mixture was filtered and the solution evaporated under vacuum to afford a yellow solid (yield: 0.105 g, 77%). Yellow coloured X-ray quality crystals were obtained by crystallizing from hexanes at ambient temperature. 1 Representative procedure for ROP of lactide: Large scale samples for GPC and 1 H{ 1 H} NMR studies. In a 20 mL scintillation vial charged with a stir bar, rac-6 (5.0 mg, 0.035 mmol) was dissolved in 2 mL of CH 2 Cl 2 . raclactide (0.205 g, 1.42 mmol) in 2 mL of CH 2 Cl 2 was added to the stirring solution. The reaction was allowed to proceed for 4 h after which time the reaction was quenched with a few drops of HCl (1.5 M) in diethyl ether. A 0.5 mL sample of the reaction mixture was evaporated under vacuum for 3 hours and was dissolved in CDCl 3 .
Synthesis of (R,R)-[(ONNO
1 H{ 1 H} NMR spectrum of the methine region was obtained on a Bruker 600 MHz spectrometer. An analogous procedure was followed for the polymerization of rac-LA with other catalysts. Thereafter, the mixture was evaporated under vacuum and the polymer was isolated by washing three times with cold methanol. The isolated polymer was subsequently dried under vacuum for 4 h prior to GPC analysis.
Representative procedure for crossover experiment. In two 20 mL scintillation vials (R,R)-6 (5.2 mg, 3.7 × 10 −3 mmol) and (R,R)-8 (6.3 mg, 3.7 × 10 −3 mmol) were weighed separately. A volume of 0.3 mL of CD 2 Cl 2 was added to each vial and the contents were mixed inside Teflon sealed J-young tube and taken to the NMR spectrometer immediately to acquire spectra.
Procedure for reaction of pyridine with (R,R)-6. In a 20 mL scintillation vial, (R,R)-6 (10 mg, 7 10
−3 mmol) was dissolved in neat pyridine (5 mL) and the solution was transferred to Teflon capped flask with a stir bar. The Teflon sealed flask was taken out of the glove box, stirred under reflux for 16 h. Thereafter the reaction was dried under vacuum and a NMR sample was prepared of the contents in CDCl 3 and a 1 H NMR spectrum was acquired.
Procedure for reaction of ethyl acetate with (R,R)-6.
A 20 mL scintillation vial was charged with (R,R)-6 (10 mg, 7 × 10 −3 mmol), ethyl acetate (5 mL) and a Teflon stir bar. The reaction was allowed to stir at room temperature for 16 h. Thereafter the reaction was dried under vacuum and a NMR sample was prepared of the contents in CDCl 3 and a 1 H NMR spectrum was acquired.
Representative procedure for sample preparation for PGSE NMR spectroscopy (±)-6. In a 1.00 mL volumetric flask 6.2 mg of (±)-6 (0.0044 mmol, 0.0044 M) was dissolved and made up to the line with a standard solution of tetrakis(trimethylsilyl)silane (TMSS) (0.94 mM in CD 2 Cl 2 ) which was previously prepared. TMSS was used as an internal standard. A 0.5 mL volume of this solution of (±)-6 in TMSS was transferred into a NMR tube, which was sealed with a Teflon cap for spectroscopy.
Representative procedure for determination of glass transition temperature (T g ) of polymers.
Approximately 2-3 mg of the samples were weighed and sealed in an aluminum pan. The experiments were carried out under a nitrogen atmosphere. The samples were heated at a rate of 10 °C /min from 40 to 200 °C and then held isothermally for 5 min to destroy any residual crystal nuclei before cooling at 5 °C /min. The transition and melting temperatures were obtained from a second heating sequence, performed at 10 °C /min. 
A. Characterization of compounds in solution
Scheme S1. Crossover experiment of (R,R)-6 with (R,R)-8 or (R,R)-10
D. Depolymerization Experiments
Experimental
In the glovebox, a 200 mg sample of isolated, dry poly(lactic acid) (synthesized using (R,R)-6, Table S1 , entry1) was dissolved in 3 mL of CH 2 Cl 2 . To this stirring solution, (R,R)-6 (5 mg, 0.004 mmol) dissolved in 1 mL CH 2 Cl 2 was added. ([(R,R)-6)] ~1 mM to replicate polymerization conditions.) A control experiment was setup simultaneously, without addition of (R,R)-6. The total volume was kept the same in both reactions. After 16 h the reactions were quenched with a drop of HCl (1.5 M in Et 2 O) and the polymer samples were isolated through the addition of cold methanol. The polymers were dried under vacuum for 8 h prior to GPC analysis. Polymer isolated after reaction with (R,R)-6 1.14 1.14 3
Polymer isolated from control experiment 1.79 1.09 a In THF (2 mg mL -1 ) and molecular weights were determined by GPC-LLS (flow rate = 0.5 mL min -1 .) Universal calibration was carried out with polystyrene standards, laser light scattering detector data, and concentration detector. Each experiment is duplicated to ensure accuracy.
E. Characterization of complexes in the solid state Figure S39 . Molecular structures of ±-3 depicted with ellipsoids at 50% probability (H atoms omitted for clarity). Selected bond lengths (Å) and angles (°) for ±-3: In1-Cl1 2.3704(7), In1-N1 2.194(2), In1-O1 2.0661(16), In1-N2 2.194(2), In1-O2 2.0648(16), O2-In1-Cl1 112.57(6), O2-In1-N1 133.07(9), N1-In1-Cl1 100.29(7), O1-In1-N1 85.27(7), N2-In1-Cl1 112.57(6), O2-In1-N2 83.93(7), O2-In1-O1 95.88(7), O1-In1-N2 151.87(8). 
F. Determination of polymer tacticity
Representative analysis of homonuclear decoupled 1 H{ 1 H} NMR spectra to determine tacticity Figure S44 . 1 H{H} NMR spectrum (CDCl 3 , 25 °C, 600 MHz) of the methine region of PLA generated with (R,R)-6 ( 2 + P r P m )/2 *Effectively only these two equations are used in the calculations as the other peaks cannot be accurately integrated. (Table 2 , entry 13 in publication). Figure S51 . Plot of ln(I/I 0 ) vs.
G. PGSE and hydrodynamic radii
-10 (m 2 s) from PGSE experiment for compounds (R,R)-7-11, 13 in CD 2 Cl 2 at 25 °C. Intensities of four well separated peaks were individually plotted to obtain the above trend lines. The slopes from the trend line for each peak were averaged to obtain the translational diffusion coefficient (D t ). I = observed spin echo intensity, I 0 = intensity in the absence of a gradient, G = gradient strength, γ = gyromagnetic ratio, δ = length of gradient pulse, Δ = delay between gradient midpoints.
Procedure for calculating the diffusion coefficient and radii of a compound from PGSE NMR and X-ray data:
The translational diffusion coefficients (D t ) were calculated from the plots of ln(I/I 0 ) vs. 
